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(57) [Abstract] 

[Purpose] To a polycrystal raw material support jig that is able to securely 
support polycrystal raw material and can safely be melted all the way to the 
end. 

[Means of Solution] A polycrystal raw material support jig for supporting 

polycrystal raw material 1 and supplying it to a crucible so that it can be 
melted, wherein which polycrystal raw material support jig is characterized by 
having a constitution such that the polycrystal raw material 1 is supported so 
that it is pinched by a support means 14 and the polycrystal raw material 1 is 
dropped into the crucible while the polycrystal raw material 1 is being melted 
by employing the opening and closing operation of the support means 14. 

[FIGURES] 

[Scope of the Patent Claim] 
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[Claim 1] A polycrystal raw material support jig for supporting polycrystal 
raw material (1) and supplying it to a crucible so that it can be melted, 
wherein which polycrystal raw material support jig is characterized by having 
a constitution in which a support means (14) with opening and closing 
operation is provided, the polycrystal raw material (1) is supported by 
pinching it. by means of the closing operation of the support means (14), and 
the polycrystal raw material (1) is dropped into the crucible while the 
polycrystal raw material (1) is being melted by opening operation of the 
support means (14). 

[Claim 2] The polycrystal raw material support jig described in Claim 1, 
which is characterized by the support means (14) being equipped with linking 
members (12) that can be rotated around pivots (13), with a pivot (13) in the 
middle of each linking member (12) and a pawl member (15) and a weight member 
(16) at one end and the other of each linking member (12), and by being 
constituted so that the pawl members (15) are closed by gravity acting on the 
weight members (16) . 

[Claim 3] The polycrystal raw material support jig described in Claim 2, 
which is characterized by the polycrystal raw material (1) being a rod, with a 
support groove (17) formed in its side, and by the polycrystal raw material 
(1) being supported by the pawl members (15) hooking into said groove (17) . 
[Claim 4] The polycrystal raw material support jig described in Claim 2, 
which is characterized by having a constitution wherein limiting members (19, 
20) are provided to restrict the closed condition of the pawl members (15) and 
a drop notch (18) is formed in the top of the polycrystal raw material (1) so 
that the pawl members (15) will attempt to close toward the limit position as 
melting proceeds to, or nearly to, the bottom of the drop notch, whereupon 
receiving this force, the polycrystal raw material will cleave at the drop 
notch (18) and drop off of the pawl members (15). 

[Claim 5] A polycrystal raw material (1) that is supplied to a crucible and 
melted, wherein which polycrystal raw material is characterized by being 
1 comprised with a groove (17) formed at its upper circumferal surface for 

supporting said polycrystal raw material (1) and with a drop notch (18), which 
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is deeper than the position of the aforementioned groove (17), formed in its 
upper surface. 

[Claim 6] The polycrystal raw material described in Claim 5, which is 
characterized by the drop notch (18) in the polycrystal raw material (1) being 
formed with a cross-sectional V-shape or cross-sectional square shape. 
[Detailed Description of the Invention] 
[0001} 

[Field of Industrial Application] This invention pertains to a polycrystal 
raw material and to a polycrystal raw material support jig for the purpose of 
supporting said polycrystal raw material and supplying it to a crucible so 
that it can be melted. 

[0002] 

[Prior Art] The CZ (Czochralski ) method is a method in which a polycrystal 
raw material, e.g., silicon, is melted in a crucible, and then a single 
crystal is grown and drawn from said melt. A polycrystal raw material support 
jig is used when charging the crucible with the polycrystal raw material. 
[0003] A past polycrystal raw material support jig will be explained 

referring to Figure 5. 

[0004] The support jig in Figure 5 is one in which a rod-shaped 

polycrystal raw material 1 is supported by wrapping and tying a tungsten or 
molybdenum wire 2 around the polycrystal raw material rod. 

[0005] 

[Problems to be Solved by the Invention] However, the following kinds of 
problems were encountered with the past support jig, described above. 
[0006] With the foregoing support jig, the top of the polycrystal raw 

material rod could not be melted, as shown in Figure 5(c). In addition, if 
the wire 2 were improperly wrapped or tied, there was a danger that the wire 2 
would come loose and the polycrystal raw material would drop. 
[0007] Addressing these kinds of problems in the prior art, the purpose 

of this invention is to provide a polycrystal raw material and polycrystal raw 
material support jig that make it possible to securely support the polycrystal 
raw material and allow it to safely be melted all the way to the end. 
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[0008] 

[Means of Solving Problems] As means of solving these problems, this 
invention comprises a polycrystal raw material support jig for supporting 
polycrystal raw material and supplying it to a crucible so that it can be 
melted, wherein which polycrystal raw material support jig is characterized by 
having a constitution in which two or more support means with opening and 
closing operation are provided, the polycrystal raw material is supported by 
pinching it with the support means, and the polycrystal raw material is 
dropped into the crucible while the polycrystal raw material is being melted 
by employing the opening and closing operation of the support means, and a 
polycrystal raw material (1) that is supplied to a crucible and melted, 
wherein which polycrystal raw material is characterized by being comprised 
with a groove (17) formed at its upper circumferal surface for supporting said 
polycrystal raw material (1) and with a drop notch (18), which is deeper than 
the position of the aforementioned groove (17), formed in its upper surface. 
[0009] 

[Condition of Embodiment of the Invention] The polycrystal raw material 

support jig of this invention provides a support means with opening and 
closing operation, whereby the polycrystal raw material is supported by 
pinching it by closing the support means and the polycrystal raw material is 
dropped into the crucible while the polycrystal raw material is being melted 
by opening the support means. 

[0010] It is preferable if the support means is equipped with linking 

members that can be rotated around pivots, with a pivot in the middle of each 
linking member and a pawl member and a weight member at one end and the other 
of each linking member, and by being constituted so that the pawl members are 
closed by gravity acting on the weight members. 

[0011] A support groove can be formed in the side of the rod-shaped 

polycrystal raw material and the polycrystal raw material can be supported by 
the pawl members hooking into said groove. 

[0012] It is preferable for polycrystal raw material support jig to have 

a constitution wherein limiting members are provided to restrict the closed 
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condition of the pawl members and a drop notch is formed in the top of the 
polycrystal raw material so that the pawl members will attempt to close toward 
the limit position as melting proceeds to, or nearly to, the bottom of the 
drop notch, whereupon receiving this force, the polycrystal raw material will 
cleave at the drop notch and drop off of the pawl members. 

[0013] • The drop notch in the polycrystal raw material can be formed with 

a cross-sectional V-shape or cross-sectional square shape. 
[0014] Example embodiments of this invention will be described below, 

referring to the attached drawings. 

[0015] Figure 1 shows an example application of the polycrystal raw 

material and polycrystal raw material support jig of this invention, wherein 

(a) is a side-view drawing showing the state in which the polycrystal raw 
material is supported, illustrated with the support means brought to the left 
and right positions and with the polycrystal raw material shown in cross 
section. (b) in this figure shows a stage during the melting of the 
polycrystal raw material, and (c) shows the remnants of the polycrystal raw 
material being dropped. Figures 2(a) and (b) are top-view drawings showing 
the frames and environs of the support jig in Figure 1. 

[0016] The polycrystal raw material support jig 10 is an appliance for 

supporting the polycrystal raw material 1 and supplying it to the crucible of 
a single crystal production device so that it can be melted. 

[0017] The polycrystal raw material 1 is a cylindrical rod with a groove 

17 for engaging the pawl members formed in its upper circumferal surface. 
This support groove 17 passes once around the polycrystal raw material 1, but 
it could also be formed in only part of the surface. 

[0018] A drop notch 18 with a square or V-shaped sectional profile is 

also formed in the top surface of the polycrystal raw material 1. The depth 
of the drop notch 18 extends deeper than the bottom of the support groove 17. 
Figures 2(c) and (d) show examples of different configurations of the drop 
notch in the top surface. 
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[0019] The polycrystal raw material support jig 10 possesses a frame 11. 

The frame 11 has a format in which a circular part and axial parts are linked 
together. 

[0020] A single or multiple support means 14 are mounted to the circular 

part of the frame 11 to support the polycrystal raw material 1. Each support 
means 14 is* constituted to perform opening and closing operations. In Figure 
2, (a) shows an arrangement in which three support members 14 are provided, 
and (b) shows an arrangement in which four are provided. The support 
positions on the polycrystal raw material 1 in these cases are the positions 
shown by the triangular arrows 15a in Figures 2(c) and (d) . 

[0021] Each support means 14 comprises a linking member 12, a pawl member 

15, and a weight member 16. The linking member 12 is set onto the frame 11 so 
that it can rotate around a pivot 13. The linking member 12 is a "<"-shaped 
rod, with its bend forming the pivot point 13. A pawl member 15 and a weight 
member 16 are disposed at one end and the other, respectively, of the linking 
member 12. The pawl member 15 can be formed by bending one end of the linking 
member 12 into a hook shape. 

[0022] Since the pawl members close toward the inside by the force of 

gravity acting on the weight members 16 (see arrows B in Figure 1(a)), the 
polycrystal raw material 1 can be securely supported. In addition, since the 
polycrystal raw material 1 is supported by opening the pawl members 15 by 
lifting the weight members 16 upward during the polycrystal raw material 1 
loading operation, the operation can be performed without the operator 
touching the polycrystal raw material, making it possible to avoid 
contamination by the operator. 

[0023] Protrusions 19 and 20 are situated respectively at a location 

slightly toward the pawl member 15 from the pivot 13 of each linking member 12 
and at a corresponding location on the bottom of the frame 11. These 
protrusions 19, 20 are limiting members that restrict rotation of the linking 
members, i.e., the closed condition of the pawl members 15. When the two 
protrusions 19, 20 are engaged, as shown in Figure 1(b), the rotation of the 
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linking members 12 is restricted, preventing the pawl members 15 from closing 
any further. 

[0024] As melting of the polycrystal raw material progresses to the point 

that it is melted up to line A-A in Figure 1(a), the linking members 12 are 
caused to rotate to the limiting position described above by the gravity 
acting on the weight members 16, bringing the pawl members 15 to their most 
closed condition. With this, the remnants la, lb of the polycrystal raw 
material 1 are split so that they rotate inward, as shown in Figure 1(b), 
releasing them from being supported by the pawl members 15. The remnants la, 
lb of the polycrystal raw material 1 then drop nestled together, as shown in 
Figure 1 (c) . 

[0025] Thus, due to the closing action of the pawl members 15, the 

remnants la, lb of the polycrystal raw material 1 drop accurately into the 
crucible as a single clump, without being flung outward. This is the same 
regardless of the number of support points 15a. 

[002 6] In another example embodiment shown in Figures 3 and 4, the drop 

notch 18 formed in the top of the polycrystal raw material 1 is formed with a 
square sectional profile. All other structures are the same as in the example 
embodiment shown in Figures 1 and 2 . 

[0027] In this example embodiment as well, the same effect can be 

achieved by the closing action of the pawl members 15, as shown in Figures 
3 (b) and (c) . 

[0028] Of course, the shape of the drop notch could as well have a 

semicircular or U-shaped sectional profile. However, these drop notches would 
be formed so that the multiple support points were divided into at least 
multiple sets. 

[0029] Example Embodiment 1 and Comparison Example 1 

A charging tests were performed with a 5"-diameter, approximately 600mm-long, 
18kg polycrystal raw material rod, using the support jig of this invention 
shown in Figures 1 and 2(a) (Example Embodiment 1) and the past support jig 
shown in Figure 5 (Comparison Example 1) . 
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[0030] As a result, the entire polycrystal raw material rod in Example 

Embodiment 1 was able to be melted, without the dropping polycrystal raw 
material striking the crucible or the surrounding parts. In addition, since 
the polycrystal raw material rod was supported by being pinched by three pawl 
members, it was able to be supported in a stable condition without tilting. 
[0031] • In contrast, up to approximately 15kg of the polycrystal raw 

material in Comparison Example 1 was able to be melted, while the remaining 
approximately 3kg were unable to be melted. 

[0032] Now, this invention is not limited to the example embodiment 

described above. For example, if four pawl members were provided, the drop 
notches disposed in the top of the polycrystal raw material could be formed 
in a cross ("+") pattern. In addition, the linking members could be branched 
midway, with two or more pawl members disposed on one linking member. 

[0033] 

[Effect] With the polycrystal raw material and polycrystal raw material 
support jig of this invention, the polycrystal raw material can be securely 
supported and safely melted all the way to the end. 
[Brief Explanation of the Figures] 

[Figure 1] This is shows an example embodiment of the polycrystal raw 
material and polycrystal raw material support jig of this invention, wherein 
(a) is a side-view drawing showing the state in which the polycrystal raw 
material is supported, illustrated with the support means brought to the left 
and right positions and with the polycrystal raw material shown in cross 
section . 

(b) in this figure shows a stage during the melting of the polycrystal 
raw material, and (c) shows the remnants of the polycrystal raw material being 
dropped. 

[Figure 2] Figures (a) and (b) are top-view drawings showing the frames and 
environs of the support jig in Figure 1, and (c) and (d) are drawings showing 
the support points on the polycrystal raw material. 
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[Figure 3] This is a figure that corresponds with Figure 1 in a case in which 
the drop notches provided in the polycrystal raw material have a square 
sectional profile. 

[Figure 4] This is a drawing showing the support points on the polycrystal 
raw material in the case in Figure 3. 

[Figure 5] 'This is a drawing showing a comparison example of a polycrystal 

raw material support jig. 

[Legend] 

1 polycrystal raw material 

12 linking member 

13 pivot 

14 support means 

15 pawl member 

16 weight member 

17 support groove 

18 drop notch 

[Fig. 1] [Fig. 2] 



[FIGURES] 
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[Fig. 3] [Fig. 4] 



[Fig. 5] 



[FIGURES] 



[FIGURES] 
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